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Abstract. In this study, total ascorbic acid (TAA), dehydroascorbic acid (DHA) and 
ascorbic acid (AA) content of gluten free pasta enriched in bioactive compounds were analysed 
using HPLC system. In lucerne powder and S3 pasta sample were determined the major 
concentration of TAA, DHA and AA. Ascorbic acid content was determined by HPLC system. 
All pasta samples contained higher amount of TAA, DHA, AA compared with the control sample. 
The obtained results revealed that lucerne (Medicago Sativa) powder is rich in bioactive value.  
 




Gluten ingestion at people with celiac disease has the consequence that their 
immune system produces antibodies against these proteins, which affects the small 
intestine resulting in inability to absorb nutrients and can cause inadequate nutrition 
(Larrosa, et al., 2013).   
Unfortunately, in the last few years the number of people with celiac disease 
increased very much. In order to help them, food industry is trying to obtain a large 
variety of gluten free products. Ideally, products created for celiacs should not deviate 
too much from the alternative of the types of food with gluten content. 
Due to the components with high energy value, pasta is a product rich in 
nutritional properties which are so necessary for the human body (Modoran, 2003). 
Pastas  are preferred by many consumers because of their special taste and  for the 
property that there are a lot of easy ot make and quick  recipes  based on them. 
In recent years, attempts have been made to obtain these gluten free pastas from 
various ingredients and plants in order to create an innovative product rich in 
nutrients.Plants are a rich source of compounds with biological potential such as: 
proteins, antioxidants, fibers, amino acids, vitamins, minerals, with an extremely 
beneficial impact for health. Vitamins are organic substances, needed in very low doses, 
which  are indispensable factors of metabolic regulation (Socaciu, 2017). For a 
compound to be considered a vitamin, it must be essential in the diet so that in its absence 
can cause various deficiencies or diseases in the body (BENDER, D.A., 2003). They  are  
needed  in small quantities for the proper physiological functioning of the body (Combs, 
McClung, 2017).  
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The groups of plants rich in bioactive compounds, but too little exploited as 
potential ingredients in various food products are represented by fodder and medicinal 
plants (Srivastava et al. 2018).  
Corn is a plant rich in nutrients such as: vitamins, minerals, carbohydrates, fiber, 
lipids, phenolic acids and flavonoids (Siyuan Sheng et al., 2018). 
Nettle is a species of wild plant with great interest, being used successfully in 
animal feed, but also in humans, being the main ingredient of various culinary recipes. 
In addition to this use, nettle is an indispensable component in many of the remedies 
used by natural medicine, but also in cosmetics industry products (Alemayehu et al, 
2016).  
Lucerne is the most widespread fodder plant in the world, being considered a 
"possible vegetable" in the daily diet (Mielmann et al, 2017) .Studies have shown that 
lucerne used as a supplement in human nutrition has beneficial effects on digestive 
problems, malnutrition and the immune system, increasing the number of hemoglobin in 
the blood (Gawel et al, 2017). The beneficial effects of this plant on apoptosis, breast 
adenocarcinoma, anemia, diabetes, gastric ulcer, low bone density were also highlighted 
(Igual et al., 2021).     
Grape pomace  is the solid remains of skins and seeds left over from the process 
of pressing the grapes (Pascariu, 2016). It is often used in a wide range of foods in order 
to fortify them. The most important contribution of grape pomace fortification is 
obviously the oxidative stability and the increased nutritional quality, due to the high 
content of polyphenols, anthocyanins and dietary fiber (Bojan et al., 2020). 
 The purpose of this study is to establish the Vitamin C content of some the gluten 
free pastas enriched in bioactive compounds and also for the  ingredients used to produce 
the pastas.   
 
MATERIALS AND METHODS 
Material 
Six samples of gluten free pasta, control (codified as C) prepared with a mixture 
of corn flour and extruded corn flour and the other five samples (codified as S1, S2, S3, 
S4, S5) made with the same ingredients but all of them enriched with lucerne, nettle and 
grape marc powders in different concentrations were prepared and analyzed. The 
ingredients and their concentration for each of the six samples are presented below in 
Table 1. 
      Table 1 




(Corn flour)  (Extruded  
                       corn flour) 
NP                           LP               GPP                                TS
  
(Nettle ( Lucerne         ( Grape pomace         (Tapioca 
 powder)       powder)           powder)                      starch)    
C  80                       15                   0                          0                        0                                5 
S1  72.5                    15                   2                          3                       2.5                              5 
S2  65                       15                   4                          6                        5                                5 
S3  57.5                    15                   6                          9                       7.5                              5 
S4  68.5                    15                   6                          3                       2.5                              5 
S5  67.5                    15                   2                          3                       7.5                              5 
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Vitamin C content 
The ascorbic acid (Vitamin C) content of the ingredients and pasta samples were 
analyzed according to Roman (2013) using HPLC system for separation and 
identification. The obtained extract was injected into the HPLC system. The HPLC 
analyses were carried out on the Agilent 1200 system with a UV-VIS detector. An 
isocratic mobile phase was used: water/ acetonitril/ formic acid 95/5/1 (v/v/v) with a 
flow rate of 0.5ml/minute. All chromatograms were monitored at 240 nm. The HPLC 
peaks were assigned by spiking the samples with standard ascorbic acid (purity 99%) 
and comparing the UV spectra and retention time (ascorbic acid 3.15 min). The 
regression coefficient R2 of the calibration curve for ascorbic acid (Y=69.012x - 122.26) 
was 0.9947. The results were expressed as µg ascorbic acid/100g. 
          
 Table 2 
Identification of compounds in samples 
Retention time                      [M+H]+  
   R (min)                                    (m/z) 
UV                              Compound  
λmax (nm) 
3.15              177 255                       Ascorbic acid 
(AA) 
3.95              175 235     Dehydroascorbic acid (DHA)
  
 
RESULTS AND DISCUSSIONS 
Ascorbic acid content 
Ascorbic acid, dehydroascorbic acid and total ascorbic acids content of the 
ingredients, control and all the pasta samples are presented in Figure 1.  
The values presented are averages (n=3). The letters above the columns indicate 
the differences between the averages. Variants that have one letter in common do not 
show statistically significant differences according to the multiple comparison test, 
Duncan (p <0.05).   
In case of the ingredients (raw materials) the detection of ascorbic acid contents 
was within the range 26.58 (ECF)–642.00 (LP) µg /g flour. The results of the 
determination of ascorbic acid content for corn flour was similar with the results that 
was found by (Capocchi, et al., 2016). Regarding the amount of ascorbic acid, no 
statistically significant differences were found between the control sample (49.41 µg /g), 
S1 and S4 and between S2 and S5. Instead, the highest content of ascorbic acid (495,48 
µg /g) was determined in S3, a statistically significantly higher content than in the other 
variants analysed.   
Also, S3 has a statistically significantly higher dehydroascorbic acid content 
(342.58 µg /g) than S1, S2 and S4, but there are no statistically significant differences 
between the control (C) sample and S2, S3 and S5.      
Regarding the ingredients, there are no statistically significant differences 
between the control sample and NP, GPP, CF, and ECF, the highest content of ascorbic 
acid being determined in LP(642.0µg /g).  
LP presents in the higher concentration (9%) in S3 pasta sample is the explanation 
of the higher determination of ascorbic acid, dehydroascorbic acid and total ascorbic 
acids contents in those two samples. 
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Figure 1. Ascorbic acid, Dehydroascorbic acid and Total ascorbic acids content of ingredients 
and pasta samples (µg/g) 
    
 Statistical analyses 
All the data were analyzed using IBM SPSS Statistics 19 Software.One-way 
analysis of variance (ANOVA) was assessed at 95% confidence level to determine if 
there are any statistically significant differences between the means of the variants. 
When the ANOVA null hypothesis was rejected, post-hoc multiple comparisons tests 
were performed using Duncan's multiple range test at P<0.05 to determine significant 
differences between the means. The values shown are means included in Tables or 
graphical representations chosen adequately for better representation of the data. 
           
   CONCLUSIONS 
  
As a conclusion, the present study shows that lucerne powder is a rich source of 
ascorbic acid. The results also indicate that there is huge variation among the ascorbic 
acid contents of the ingredients and also between the six pasta samples. The higher 
content of ascorbic acid, dehydroascorbic acid and total ascorbic acids was found in S3 
sample because according to the recipe, lucerne powder was present in the higher 
concentration (9%) in that sample. 
Therefore Medicago sativa (lucerne) show a high potential in bioactive 
compounds and could be used in different products to enrich their biological and 




1. Akhileswar Kumar Srivastava, 2018, Significance of medicinal plants in human life, Chapter 
1, Synthesis of Medicinal Agents from plants.  
2. Alemayehu, D., Desse, G., Abegaz, K., Berhanu Desalegn, B., Getahun, D., 2016, Proximate, 
Mineral Composition and Sensory Acceptability of Home Made Noodles from Stinging Nettle 
(Urtica simensis) Leaves and Wheat Flour Blends, International Journal of Food Science and 
Nutrition Engineering, 6(3): 55-61. 
Agricultura                                                                               no. 1 - 2 (117-118)/2021                                                                                     Agriculture  
- 175 - 
3. Antonella Capocchi, Stefania Bottega, Carmelina Spano, Debora Fontanini, 2016, 
Phytochemicals and antioxidant capacity in four Italian traiditional maize (Zea mays L.) 
varieties, International Journal of Food Science and Nutrition 
4. Bender, D.A., 2003, Nutritional Biochemistry of the Vitamins, Cambridge University Press, 
4. 
5. Bojan Antonic, Simona Jancikova, Dani Dordevic, Bohuslava Tremlova, 2020, Grape 
Pomace Valorization: A Systematic Review and Meta-Analysis, FOODS, 9 (11), 1627.  
6. Carmen Socaciu, Chimia alimentului, 2017, Editura Academic Pres, Cluj, 10, 15, 32, 41, 42. 
7. Constanța Modoran, 2003, Tehnologia produselor făinoase, Editura AcademicPres, Cluj-
Napoca, 7,9,20. 
8. Eliza Gawela, Mieczyslaw Grzelakb, Magdalena Janyszekc, 2017, Lucerne  (Medicago sativa 
L.) in the human diet-Case reports and short reports, Journal of Herbal Medicine, 10, 8–16. 
9. Gerald F. Combs Jr., James P. McClung, 2017, The Vitamins: Fundamental Aspects in 
Nutrition and Health, Academic Press, 3. 
10. Ioana Roman, Andreea Stănilă, Stănilă, S., 2013, Bioactive compounds and antioxidant 
activity of Rosa canina L. biotypes from spontaneous flora of Transylvania, Chemistry 
Central Journal, 7:73. 
11. Marta Igual, Maria Simona Chiș, Sonia Ancuța Socaciu, Vodnar, D.C., floricuța ranga, 
martinez-monzo, j., purificacion garcia-segovia, 2021, Effect of Medicago sativa Addition on 
Physicochemical, Nutritional and Functional Characteristics of Corn Extrudates, Foods, 10, 
928. 
12. Mielmann, A., Bothma, C., Hugo, A., Hugo, C.J., 2017, A comparative study of the chemical 
composition of lucerne (Medicago sativa L.) and spinach beet (Beta vulgaris var. cicla L.), 
South African Journal of Botany, Volume 108, 8-14.        
13. Silvia Mariana Pascariu, 2016, Posibilitati de valorificare in alimentatia animalelor a unor 
resurse provenite din industria de vinificatie, USAMV Iasi.     
14. Siyuan Sheng, Tong Li, Ruihai Liu, 2018, Corn phytochemicals and their health benefits, 
Food Science and Human Wellness 7, 185-195.  
15. Virginia Larrosa, Lorenzo, G., Noemi Zaritzky, Alicia Califano, 2013, Optimization of 
rheological properties of gluten-free pasta dough using mixture design, Journal of Cereal 
Science, 57(3), 520–526. 
 
 
 
 
 
 
 
 
